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oKq`b,p)jmr¡q`~
w'bOtuzvStujlkmw'iq`o11bZj	ª8],^`b	w'bÄtuwmbIk{§o/±µtunkmoKw'jk'^)tHka t¹i3®=bn	tup)jmr¡q`~,k'^`rsj01r =bOwmbOq)nbKªÂ8rw'jlkOZkm^)bÄa o11b	
8g
3
p)jmbOjrq¤ouw&1b	wk'o²jlrap`stHk'b a7bZjmj'tz~Kb)wmo1nbZjmjmrq`~©1b	st¹i²rq¯q)bk{§ouw'°©t¹iKb	w&j»rsjk'o?o©jmr¡a `b kmo
`bOj'nw'r¡®=bvStKj{k'wmi¼ j®=b	^)t¹­Proup`wZ=§/^`rn&^¯w'b	=bOtHk'bO1i©jl§/r¡k'n&^)bOj3®b	k{§bOb	q	´»v tuq)\]cv jlo1n&°Kbk'j»rq
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Â8r~up`w'bxÆbk{§ouw'°gPr¡£Ob
oKw'`b	wIkmotK`tz`kSkmoq`b	k{§oKwm°kmw&tB½nzªSgPbOn	ouq)¸zkm^)b/wmbZjloK¡p1k'r¡oKq oz±=km^`bn	¡o1n&°§b/p)jmb,kmotK¹y{p)jlkÄq`o11bZj	¼
­Prwlk'p)tzk'r¡a b½³lÅ3aj&·at¹i½®bk'oPo n	oKtuw'jmbk'o i?rb	s tunOnp`w&tHk'b»w'bOjmp`¡k'jOª
«¬q k'^`b±Îou¡oH§/rq`~jmbOnk'r¡oKq)j/§ba tu°ubk'^`btuj'jlp)a7`kmrouqkm^)tzk/km^`rsjÅZ  `rb	w'b	q)n	b®b	k{§bOb	q w'bOtz
b	¾1bOnp`kmrouqtuq)¯jlrap`stHk'r¡oKq\w'bOjmp`¡k'j3§/r¡Sw'b	atzrqn	ouq)jlk'tuqKktuj3§brq)n	wmbZtujmbk'^`b q?p)a®=b	woz±q`o11bOj
rq km^)bq`b	k{§oKwm°ªd»p`w:^PiPoukm^`bZjlrsjO)^`oH§b	­Kb	wZ`at¹iq`oukq`bZnbOj'j'tzw'r¡i½^`oKtzq §bjm^)tu¡0km^`bOwmb	±Îouw'b
n	ouq)jmrs1b	wkm^`b®bOq)n&^`atzw'°w'bOjmp`¡k'j»`w'bOjmb	q?kmbZ ®bO¡oH§tuj»`w'b	r¡a rq)tzw'i§oKwm°kmo®=bn	ouq1¨wma bO²tzkmb	w
®Pi±Îp)wlk'^`b	w/bO­¹tu¡ptHkmrouqj	ª
        !
:± kmbOw»­Htzrs`tHk'r¡q`~½km^`b jlrap)tzkmouwZ)§ba bOtKjlp)wmbZ vItKj{k'rjO¼jmnOtzstz®`r¡r¡k{i§/r¡km^wmbZjl=bOnk:kmokm^`bqPp`a®=b	w
ou±=q)oP`bOjSrq km^`bq`bk{§ouw'°ª  b:w'tuqk'^`b:®=b	q)n&^)a tuwm°ouqjmr¡ap`tzkmbZq)bk{§ouw'°PjIou±=­Htuwmroup)jSjmr£	buKp)jmr¡q`~
k'^`bjl`^)b	w'bk'ou=ouou~uiKª8],^)b»atH¾1ratz=q`bk{§ouw'° tzkmb	qniuP§/^`rsn&^n	ouw'wmbZjl=ouq`jSk'ok{§o1rstza b	kmw'rnOtz¡i
oK`=oKjmbO¢=ourq?k'jOS§tKjjmbk7kmooz±26KuzajOª  bp)jlbZ¤km^)b n	¡o?jlb	¥Xk'oz¥¦ou=b	q¢noKq)jmrjlkmbOq)ni¤a o11b	FÄtzq
vStKj{kZ¼ j,w'b	`rsn	tHk'r¡oKq§,tuj,1rsj'tz®`bOª
Â8r~up`w'b½jm^`oH§:jk'^`bkmozk&tztzq)¢=b	wm¥¦`^)tujmb½b	¾PbZnp1k'r¡oKq¤kmra boz±/k'^`b®=b	qn&^`atzw'°\±ÎoKwq`b	k{§oKwm°
jmr£	bOjw'tuq`~urq`~±Îw'ouaÅ½kmo 6? ; u q`o11bZj	t¹­ubOw'tu~ubZoH­Kb	w/±ÎoKp`w»w'p`q)jOª  boK®)jmb	w'­ubkm^tHk3km^`bkmozk&tz
b	¾1bOnp`kmrouqkmra7brq)n	wmbZtujmbOjouq`i½®Pi²Å6`ª   ®=bk{§b	bOqÅ³6`ÅKÅ3j&·,tzq):6? ; uq`o11bOj³6K!6j&·ª
],^`rsj,~uoPo1w'bOjmp`¡krsj,1p`b3kmo7vStujlkmw'i=¼ jwmoKp1kmrq`~ tz~uouw'r¡km^`a ?§/^`rn&^k'tu°ubZjtzka oKjlk
log2bN
^`ouj	
§/^)b	w'b
N
rsj¸k'^`bÄqPp`a®bOwou±`q`o11bOjOZkmow'oup`kmbÄta7bZjmj'tz~KbS®b	k{§bOb	qtuqPik{§o:q`o11bZj	ª8],^`rjb¾1=b	w'r¡a bOqKk
n	ouq1¨wmajOz^`oH§b	­ubOwOZk'^)tHkÄvStKj{k'rjS1oPbZjIq`ozkxrq?kmw'oP`p)nb:tuq?i>t¹§ºrq7km^`b/oH­Kb	w&tzP`bOjmr¡~Kq7tuq)7`wmbZjlbOwm­Kb
vStKj{k'wmi½tuq)vItKj{kZ¼ j/j'n	tutu®`r¡r¡k{ioH­ubOw,t7§/rs1bw&tzq`~Kb»ou±8q`b	k{§oKwm°½jmr£	bOjOª
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Â8r¡~Kp`wmbx|/b	`rsn	tHk'r¡oKqÂtunkmouw
 J    X 	! !	# E " 
vStKj{k'rjO¼0=b	wm±Îouw'atzq)n	b1b	=b	q`joKq¢^`oH§ noKjmb½®`o1n&°¯w'b	)¡rsn	tKjtzw'bkmo²km^`b nr¡bOq?kOª\Ái¯r¡q)n	wmbZtujmr¡q)~
vStKj{kZ¼ j w'b	`rsn	tHk'r¡oKqº±µtKnk'ouw
k
,§b rq)nw'bOtKjlbw'b	`rnOtujO¼ j 1rsjmbOw'jmr¡oKq¸ªDd»q6oKq`b ^)tzqr¡k½w&tzrsjlbZj7km^`b
)wmoK®)tz®`rr¿k{i7km^tHk/ouq`bou±0km^)b3w'b	)¡rsn	tKjÄ®=bnoKjmb	wkmo7km^)bn	¡rb	q?kZPkm^Pp)j,ra7)wmoH­Prq`~w'bOtKtunOnbZjmjÄkmra buª
d»q k'^`boukm^`bOwÄ^)tuq)?r¿kw'turjmbOjIk'^`b)wmoK®)tz®`rr¿k{ikm^)tzktw'b	`rsn	t®=b/±µtzwmkm^)b	wxk'okm^)b»nrb	q?kO?§/^`rsn&^½^)tuj
k'^`bnoup)qKk'b	wb bOnk,ouq§/wmr¡kmb3ou=b	w&tHk'r¡oKq)j	ª8e©ouw'b	oH­Kb	wZurq)nw'bOtKjlrq`~k'^`b»w'b	)¡rsn	tzkmrouq±µtKnkmoKw~Kb	q`bOw'tzkmbZj
a oKwmbq`b	k{§oKwm° k'w'tBntuq))p1k'j/^)bOt¹­Pr¡bOw,`wmo1n	bOj'jlrq`~7¡o?tuouqq`o11bOjOª
«¬qouw&1b	wÄkmoa bZtujmp`wmbkm^`b3ra7tunkoz±¸k'^`bOjmboK`=oKjmr¿k'bb bOnk'jOP§b»w'tuqkm^`b:q1wmbO§.Áb	q)n&^`atuwm°
§/r¡km^ 1r =bOwmbOq?k,w'b	)¡rsn	tzkmrouq±µtKnkmoKw'joKqtq`bk{§ouw'° oz± 6? ; uq`o11bOjOªS],^`bozkm^)b	w/jlb	klk'r¡q`~?j§bOwmb»km^`b
j'tza b3tujr¡qkm^`b`w'b	­Proup)jb¾1=b	w'r¡a bOqKkZªSÂr~up)wmbjm^`oH§:jÄkm^`b»kmouk'tutuq)½=b	wm¥¦`^)tujmb3b¾1bOn	p1kmrouqk'r¡a b
ou±0k'^`b®bOq)n&^`atzw'°±ÎoKw/wmbO`¡rsn	tzkmrouq±µtunkmouw&jw'tuq`~urq`~±ÎwmoKa-kmo©Å`ª
 bou®jlbOwm­Kb»k'^)tHk/k'^`bk'ozk'tu¸b¾1bZnp1k'r¡oKqk'r¡a btu``w'o¹¾1r¡atHk'b	i±ÎouoH§:j/t ¡rq`bOtuw:st¹§1r¡q)n	wmbZtujmr¡q)~
®Pi¯ouq`i\  ®=bk{§b	bOq¢wmbO`rnOtHkmrouq¤±µtKnk'ouw&j¢³ 6?H²j&·tzq Å¢³ 6 u©j&·ª²Â8r~up`w'b k'tu°ubZjt²noKjmb	w
oPou°tzk:`^)tKjlb ³Î¨)¡b§/wmr¡kmb¹·,tzq)`^)tKjlb²³Î¨)bwmbZtu)·b	¾PbZnp1k'r¡oKqkmra7bKª»j:b¾1=bOnkmbO¸`§/wmr¡kmbk'r¡a b
rq)n	wmbZtujmbOj7§/r¿k'^ km^`b\wmbO`¡rsn	tzkmrouq6±µtunkmouwZ,tz¡km^`oKp`~u^ ®`o1n&°WwmbO`rnOtujtzw'b©rq)jlbOwlk'bO rq tzw&tz¡bOXª.«¦k
rq)n	wmbZtujmbOj»®?i¢Åj³ 
Å*; 7·:®b	k{§bOb	q¯wmbO`¡rsn	tzkmrouq©±µtKnk'ouw&j³µ 6j&·»tzq)ºÅ¯³{ÅOKj&·¨w'jlkjlkmbOb	`i
®=bk{§b	bOq²w'b	`rnOtHk'r¡oKq ±µtunk'ouw&j½tuq) ²³Fz	 ou±Ikm^`b7r¡qnw'bOtujmbZ·`k'^`b	qa7oKwmb~uw&tu1p)tu¡iuª  bq)ozkmrsnb
k'^`bou)o?jlr¡kmbb =bZnkoKq¯w'bOtKkmra7bK§/^)rn&^¢1bZnw'bOtujmbOj®Pi¯©j½³ ¥&Å*; ·3®=bk{§b	bOq¤wmbO`¡rsn	t±µtKnkmoKw'j
³Fu`ª j&·:tuq)¢Å²³Î 6`ª  j'·ª3~Ktzrq¸km^`b71bOn	wmbZtujmbrj3jlkmb	bO²rq²km^)b¨)w&j{k3`stunb®b	k{§bOb	q²w'b	`rsn	tHk'r¡oKq
±µtKnk'ouw&j,7tuq) ³Fz	 oz±8km^`b`bOnw'bOtKjlb¹·1tzq½k'^`b	q a ouw'b~uw&tu1p)tuXª
Â8r~up`w'b ;b	¾P)tur¡q)jkm^`bZjlbou®)jmb	w'­HtHkmrouqj	ª«¦k`ozk&jk'^`b1rsjlkmw'r¡®`p`kmrouq¢oz±:tKn	nbZjmjkmra7bkmo²®)¡o1n&°
w'b	)¡rsn	tKj½tuj½t¯±Îp)q)nk'r¡oKq.oz±km^)b²wmbO`rnOtHkmrouq ±µtKnkmoKw±Îouw½km^`bq`bk{§ouw'°ºnoKq1¨)~Kp`w'tzkmrouq tzq) jmoup)w'n	b
`r¡w'bOnkmouw'iº§b\pjlbZ r¡q k'^`b\b	¾1bOwmra b	q?kOtKj½a bOtKjlp)wmbZ tH± kmbOw½k'^`b®=b	qn&^`atzw'° n	oua `bkmbZj	ª Â`ouw
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Â8r~up`w'b; S´rsjlkmw'r¡®`p`kmrouq oz±SÁ¡o1n&°|/bO`rnOtuj
bZtun&^ w'b	`rnOtHk'r¡oKq±µtKnk'ouwZ1km^`w'b	b1rjlkmw'r®`p1kmrouqjtzw'b1bO`r¿k'bOnkmbO Äk'^`ba r)1¡b7tzq) w'r~u^?k:®)tzw&j/w'b	stHk'b
w'bOjm=bOnk'r¡­Kb	ikmok'^`b 	3cÁ6tzq)km^`b»c¶»ÁW~Kb	q`bOw'tzkmbO®Pikm^`b/®=b	qn&^`atzw'°=ªI],^`b/b± kx®)tuwxnoKwmw'bOjmoKq)
k'otzq ^PiPoukm^`b	kmrsn	tzjlb	kÄoz±®`oPn&°1jOubZtun&^7oz±§/^`rsn&^7w'oPozk'bO7tHktjmbZnr¡¨n,q`o11b:ou±=oKp`wÄn	ouq1¨)~Kp`w&tHkmrouq0ª
],^)rjtzklkmbOw1rsjlkmw'r¡®`p`kmrouqºjmb	w'­ubZjtujt©wmb	±Îb	w'b	q)n	boKr¡q?k tzq)¤^`bO¡jrqWnoKqKk'wmoK¡rq`~ k'^)tHkkm^`b 	3cÁ
tuq)¢c¶Á `rjlkmw'r¡®)p1kmrouq)jtuwmb7q`ouk®`rtKjlbZª],^`b ¡oH§b	w)tuwlkou±bZtun&^\®tzww'b	`w'bOjmb	q?k'j»k'^`b½t¹­ubOw'tu~ub
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Â8r~up`w'bcoKq)np`w'w'b	q?k,n	¡rb	q?k&j
tKn	n	bOj'jkmra bkmo²k'^`b noKjmbOjlkw'b	`rnOt²ou±:km^`b jmbkOÄ§/^`r¡bkm^`bp``=b	w )tuwlk7wmbO`wmbZjlbOq?k'jkm^`b t¹­ubOw'tu~ub
tKn	n	bOj'j0k'r¡a b/k'o3km^`b/±µtuwlk'^`bOjlkSwmbO`rnOt»ou±k'^`b:jmbkOª	cÁº1rsj{k'wmr®`p1k'r¡oKq)jSjm¡r~u^?kmi1r b	wS±Îw'oua wmb	±Îb	w'b	q)n	b
`rjlkmw'r¡®)p1kmrouq)jI®=bOnOtzp)jmbkm^`b/qPp`a®bOwSoz±	3cÁWrsjIw&tHkm^)b	wSjlatu¡¸³FzK·z®`p1kc¶»Áº1rsjlkmw'r¡®`p`kmrouq)jSn	¡o?jlbO¡i
atzk'n&^`b w'b±Îb	w'b	qnb1rsj{k'wmr®`p1k'r¡oKq)j	ª«¬q¯®=ozk'^¢n	tujmbOjO¸§b q`ozk'rn	b km^)tzkkm^`b½t¹­Kb	w&tz~ub7noKjmbOjlk1rjlk'tuq)nb
`bOnw'bOtKjlbZjtKjkm^`b,w'b	`rnOtHk'r¡oKq±µtunkmoKwrq)nw'bOtKjlbZj	ztuq)n	ouqP­ubOw'jmb	i3±Îouw8km^)b,t¹­Kb	w&tz~KbS±µtzwmkm^`bZj{kS1rsj{k&tzq)n	bu
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oK®1k'tur¡q)bO§/r¿k'^k'^`b±µtujlk00%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©nOtzjOª
»j:b¾1=bOnkmbO¸`km^)bn	tun&^)r¡q`~ou±8w'b	)¡rsn	tKj/jlb	k'j/ra `wmoH­KbOj,®=ozk'^ 	3cÁ.w'bOtKkmra7btzq) 	3cÁ§/wmr¡kmb
k'r¡a bKz®Pi6u  tuq)6K w'bOjmbZnkmr­ubO¡iKH§/^`rsn&^noKwmw'bOjm=ouq)`j0kmotu ~?tzrqouqoH­ubOw'tu¡KbOwl±ÎoKwmatzqnbuª
«¦kSrsj8§oKwlk'^q`oukmrq`~k'^)tHkIk'^`rjIoK1kmra r¡£ZtHk'r¡oKqiPr¡bO¡oH§b	w8=b	wm±Îouw'a tuq)nb³XuKjb	¾1bOnp`kmrouqkmra7b¹·0km^)tuq
k'^`bw'bOtu1¥FiKoup`wm¥F§/w'r¡kmbOjnoKq)jlrsjlkmb	qni½a o11b	³XuK7j/b¾1bOn	p1kmrouqkmra bZ·)®`p1k/k'^`bk'bOjlk:rj/w'p`q§/r¿k'^ km^`b
n	¡o?jlb	¥Xk'oz¥¦ou=b	qa7o11bOX1§/^)rn&^ rsj,a7oKwmbjlkmw'rnkOª
],^`b±Îoup)wlk'^²wmp)q\jl^)oH§:jtzq©rq)n	wmbZtujmboz± 	cÁ wmbZtu©tzq 	3cÁ §/w'r¿k'bkmra brq©k'^`b)wmbZjlbOq)nbou±
jlk'tu¡bwmbO`rnOtuj3jlb	k3rq²k'^`bn	tun&^)buª],^`rsj»rsj3®bZn	tup)jlbkm^`b:00%$  "- tuq) G-",»nOtzj»^)t¹­Kbkmo
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Â8r¡~Kp`wmb ÅZIvStujlkd»`kmra7r£Otzkmrouq)j
®=b:w'bOjlk'tuwlk'bO7p)jmr¡q`~km^`b:p)1¥Xk'oz¥¬`tHk'b:w'b	`rnOtujxjmbk§/^`rn&^§,tujS±Îoup`q)¸ªI],^)b/¨`± km^wmp`q½jm^`oH§:jIk'^)tHkkm^`b
ÅO	 rq)nw'bOtKjlb3rq 	cÁ w'bOtu½kmra bn	tzq®=b3oH§b	w'bOk'o ;  ®Pi½p)jmrq`~7km^`b3±µtujlk00%   "nOtzXª
         ' !$ #
«¬q k'^`rsj/kmbZj{k»§bn	oua )tzw'bvStujlkmrsj	¼)bOwl±ÎoKwmatzqnbkmo k'^)tHk»oz±xÆÂSg­6`ª,],^`rsjtzoH§:j,p)j/k'oa tu°ubtuq
rq)1rw'bOnk,noKa7tzw'rjmouq7kmoozk'^`b	wbOb	wm¥Xk'oz¥¦bOb	wS¨)b»jmi1j{k'b	ajÄ±ÎouwÄ§/^)rn&^tnoua )tuwmrsjmouq§/r¡km^Æ»ÂIg½^)tuj
®=b	bOq bOwl±ÎoKwma bO 9Å@610ÅO*<¦ªÄÂ8r¡w&jlk:§bw'p`q tjlrq`~ub:q1wmbO§DÁb	qn&^`atzw'°nr¡bOq?k:ouq©t7wmbZtzq`b	k{§oKwm°
ou±SÅatun&^`rq`bZj	?bOtKn&^7w'p`q`q)r¡q`~tzqrq)j{k&tzq)n	b:oz±¸vStKj{kZu§/r¡km^tw'b	)¡rsn	tzkmrouq7±µtunkmouwoz±)ª  b:b	ap`stHkmb
t  Æ tzkmbOq)ni oz±:ÅZu aj»p)jlrq`~km^`b ´p)a7ai1Æ:bk3wmoKp1kmbOw³Xt½`rq`~®=bk{§b	bOq\tzqPik{§oatun&^`rq`bOj
iPrb	s`jt²uu ajw'oup`q)1¥Xk'wmr¯kmra7b¹·ª  b km^`bOqWwmp)q¤tuq¢:q)1w'b	§ Áb	qn&^`atzw'°\nr¡bOq?kouq¢tzq¢Æ»ÂIg
n	¡rb	q?k»tKn	n	bOj'jlrq`~tjlrq`~K¡bÆ»ÂIg jmb	w'­ubOwOtzq) tzsjmob	ap)tzkmbt ÅOK aj/tzkmbOq)ni®b	k{§bOb	q©nrb	q?k»tzq
jmb	w'­ubOw3³Xt|/vc km^`bOwmb	±Îouw'b3k'tz°KbOj/zKaj&·ªÄ|:bOjmp`¿k&j/tzw'bjl^`oH§/qrqÂ8r~up`w'b ÅuÅzª
 ^`bOq©vStujlkmrsjnoKq)jmrjlkmbOq)ni½a o11bO0rsj:jlb	k:kmonoKjmb¥Fkmoz¥¦ou=b	q0Pkmozk&tz¸b	¾1bOnp`kmrouqkmra brj¡bZjmj/km^)tuq
k{§/rsnbkm^)tzk3ou±ÄÆÂSgª  r¡km^²k'^`b7wmbZtuP¥¦iuoKp`wl¥¦§/w'r¿k'bOj,a o11b	FvItKj{k'rj»rsj»oKq`i?  jloH§b	w:k'^)tzqÆÂSgª
«¬q½n	oua )tuwmrsjloKq¸zoukm^`bOwÄ=b	b	wm¥Fkmoz¥¦=b	b	wI¨¡b3jli1jlkmb	aj9Å@6`ÅZ*<=tuwmb/®=bk{§b	bOq k{§ok'okm^)wmbOb,kmra7bZjjmoH§bOw
k'^)tzq ÆÂSgª
 a ouw'b©1bk&tzr¡bZ tzq)tu¡i1jmrj7oz±3`^)tKjlb\¯jm^`oH§:jkm^)tzkkm^`b²Æ»ÂIg n	¡rb	q?kkmoPoK°º ;1ª ¯jlbZnoKq)`j7kmo
n	oua `bk'bkm^`b`^)tujmburj'jmp`r¡q)~½)Å¹ |/vcjOª:],^`bkmra bn	ouq)jmp`a bO®Piq)bk{§ouw'°noKa ap`q`rsn	tzkmrouq)j:rj
k'^`b	qº)ÅZ²zK©aj5?1ª \jmbOnoKq)`jOªe©oKwmb½km^)tuqºu	*ou±/km^`bZjlb|/vcj tzw'b   Ä]8S]/]/|:j tzq
Idd / 	:vÄjO`k'^`b7wmbOa tur¡q)r¡q`~|/vcj»®bOr¡q`~Å*;½c| ÄS] ÄjO=P  |/«{] ÄjO¸tzq¤Å*;½c/d3e²e²«{]j7³{Å;
¨¡bZj:tzw'bnw'bOtHk'bO1p`w'r¡q)~7)^)tujmbu·ªÄÆ:o½| ´ |:vcjtuwmb~ubOq`b	w&tHk'bOjlrq)nbk'^`b¨)bnoKq?kmb	q?k&j/tzw'b
t¹­Htur¡stz®`b:rqkm^)b3Æ»ÂIgn	tKn&^`buªxd»qkm^)b»oukm^`bOwÄ^)tuq)P§b3n	tuq½a bOtujmp`w'b:vStujlkmrsj	¼?q`b	k{§oKwm° tunOnbOj'jmbOjS®Pi
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Âr~up)wmb ÅuÅ SÆÂSgnoua )tuwmrsjmouq
oPou°Prq`~tHkIkm^`b/qPp`a®bOwxoz±´3¶]6ou=b	w&tHkmrouqjI~ub	q)b	w&tHkmbZ®Pik'^`b,¨)b:jli1jlkmbOa nr¡bOq?kOªS´p)wmrq`~vStujlkmrsj	¼
b	¾1bOnp`kmrouqou±0`^)tKjlb11§/^)rn&^kmoPou°©Å;67jlbZnouq`j	Kkm^)bn	¡rb	q?k/rq)jlbOwlk'bO1Å 	3cÁ,j	1§/r¡km^ tzqt¹­ubOw'tu~ub
vStKj{kÄrq)jmb	wmkxkmra bou±?zajOªI],^)b:qPp`a®=b	w,1ÅuK§/^`rsn&^½rjxkm^`w'b	b:kmra7bZjÅ;PKrjÄb¾1`stzrq`bO ®Pikm^`b±µtunk
k'^)tHkk{§o 	3cÁ,jÄtuwmb:rq)jmb	wmkmbZtHkt¨)¡b3nw'bOtzkmrouq©³ÎoKq`b
	cÁW±ÎoKwÄk'^`b:¨)btuq)ouq)b/±ÎouwÄkm^`b31r¡w'bOnkmoKwmi
rq½§/^`rsn&^½r¡krsjÄo1n	tzkmbO·Ptzq) k'^)tHkkm^`b¨)bu¼ j 	cÁ6rsjxw'b	rq)jmb	wmkmbZtH± kmbOwt¨)¡b3noKjmbuªxdkm^`bOwtKn	n	bOj'jlbZj
k'okm^)bvStujlk»´»¶»] r¡qnp)1b?½c¶ÁDr¡qjlbOwlk&j³µt¹­Kb	w&tz~Kbk'r¡a buK aj&·z o?oK°Pp`)j³6`ÅZ7aj&·8ÅO 
±Îb	k'n&^)j7³ 6 ;aj&·:tuq)¢ÅO o?oK°Pp``^)tuq)1bOj³µ)ÅKÅaj'·ª«¦krj»§oKwlk'^©q`ozk'r¡q)~½km^tzq\jmoua brq)jmb	wmk'j3tzw'b
rsj'jlp`bZrq )tzw&tzb	S³ÎbKª ~ª¡=c¶»Á,j/nouq?k&tzrq`r¡q)~¨¡b`tzk'tkm^)tzktzw'br¡q)jmb	wmkmbZ§/^)b	qkm^`b¨¡brsj:noKjmbO)·ª
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«¬q¤k'^`rsjjmbOnkmrouq¤§b¡rsj{k jloKa bbOb	wm¥Xk'oz¥¦bOb	w¨)bjmi1j{k'b	aj1bZjlr~uqjkm^)tzk^)t¹­Kb®bOb	q¢`w'ou=oKjmbO¯®Pi
`rb	w'b	q?k/wmbZjlbZtzw&n&^~KwmoKp`)jOª
«¬­Pi 9¡Å6*<=rsjÄt1rjlkmw'r®`p1kmbZap)¿k'r¿¥¦p)jmb	wxw'bOtKP¥F§/w'r¡kmb,¨)b»jmi1j{k'b	a ª8]ok'^`bp)jmb	wZu«¬­Pi7®bO^)t¹­ubZjSapn&^
r°ubtzq ÆÂSg¨)bjmi1j{k'b	a ``w'oH­Pr`r¡q`~ noKq)jmrjlkmbOq)ni½jmb	atzq?k'rnOj/jlra r¡stzwkmo7k'^`bnoKjmb¥Fkmou¥FoKbOqa o11b	
)wmoH­Prs1bOkm^)bq`bk{§ouw'°rsj:q)ozk»tzwmkmr¡kmrouq`bZª 	:`tHk'bjmb	w'rtu¡r£Otzkmrouqr¡q©«¬­PirjbOtujmr¡i tunOnoua `rsjl^`bZ
®Pi©k'w't¹­Kb	w&jlrq`~tu¡Sou~?joz±,t¨¡bjmiPjlkmbOa ªg1r¡q)n	bnr¡bOqKk&jrq)jlbOwlkp``tHk'bOjrq?kmokm^)b	rwoH§/qou~?j	q`o
n	b	q?kmw&tzIÁiP£Otzq?k'r¡q`b	¥X±µtup`¡k»k'oub	w&tzq?k»=ourq?krsj3q`b	bZ©k'o n	oua a r¿kp``tHk'bOjOª¶oH§bO­ub	wZ=«¬­?i¼ j3ouq`b	¥Fou~u¥
=b	wm¥¦)tzwmkmrsnr)tzq?kÄ1bZjlr~uq=oKjmbOjÄt¡ra r¿kouq k'^`bqPp`a®bOwÄoz±¸pjlbOw'jIk'^)tHk,t¨)bjmiPjlkmbOa at¹i7^)t¹­ubKª0«¬­Pi
w'b	rbOj,ouqk'^`b´3¶tujm^ 9¡Å;<tuq)²c^`ouw&kmo½jlkmoKwmbtz¨)bjmi1j{k'b	a-)tHk'ttuq)wmoKp1kmbw'bOÀ?p`bZj{k:®=bk{§b	bOq
q)oP`bOjOª
d3n	bOtzqj{k'ouw'b 9ÅO*<:rsj t~K¡oK®)tz¡¥¬jmnOtzb½bOb	wm¥Xk'oz¥¦bOb	w7bOw'jmrsj{k'b	q?k½j{k'ouw&tz~ubjli1jlkmbOaª6«¦k'j 1bZjlr~uq`bOw'j
bOqP­?rsj'tz~ubt3~uou®)tu?n	oua a b	w&nrstz1j{k'ouw&tz~Kbjmb	w'­?rsnbatzrq?k'tzrq`bZ®Pit3qPp`a®=b	wSou±`w'oH­Pr1bOw8n	oua )tuq`r¡bZj	
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§/^)rn&^©§oup`s©o#=bOw»jlkmouw&tz~Kbjl)tKnbk'op)jmb	w&j:rq²b	¾1n&^tzq`~Kb±Îouw»t½a7oKq?km^`i±Îb	buª»],^`bjlkmoKw'tu~ubjm)tun	b
rsj7`w'oH­?rs1bZW®Pi¤km^`b©n	oua )tzq)r¡bZjk'^`b	ajmb	­ubZj	ÄtKj7§bO¡:tKj®Pi¢oukm^`bOw jmatz¡bOwnoua )tuq`rbOj7jlp)n&^ tuj
«¬q?k'b	w'q`bknOtH±Î}OjO¸§/^`rsn&^¤wmbZnbOr¡­Kb t =b	w&nbOq?k'tz~Kbou±k'^`b½®=b	q`b	¨`k'j±Îouwkm^)b	rwnoKqKk'wmr®`p1k'r¡oKq¤r¡q¢jlkmouw&tz~Kb
jm)tKnbuª	q`r¡°Kb«¬­Piu0d3n	bOtzqj{k'ouw'brsj»q)ozkt 	:q)r¿¾P¥¦¡r°ub¨)b7jmi1j{k'b	a ª«¬q)jlkmbZtu0d3nbZtzq)jlkmoKwmb`wmoH­Prs1bOj
t`w'ou`w'r¡b	k'tuwmir¡q?k'b	wm±µtunbkm^)tzktu¡oH§:jtu``rnOtHk'r¡oKq)j:k'orq)jmb	wmkOo?oK°Pp`¸tzq)²p`=)tHkmb `tzk't½oK®1y{bOnk'j
pjlrq`~t\§/r`bw&tzq`~Kbou±:o?jmjmr¡®)¡b jlbOatzq?kmrsn	jOª¯-`w'r¡atuwmi¯kmrb	w7oz±»q`o11bOjp)jmr¡q`~¤ÁiP£Otzq?k'r¡q`b	¥X±µtup`¡k
k'oub	w&tzq?k,wmbO`¡rsn	tzkmrouq jlbOwmrstzr£	bOj,tu¡p``tzkmbOjtzq)`w'ou)tu~KtHk'bOjkm^)b	a k'o7km^`bw'bOjlk/oz±8km^`bq`b	k{§oKwm°ª
],^`bcoPou=b	w&tHk'r¡­KbÂ8r¡b½gPi1j{k'b	a 9Å*;<Irsjtw'bOtKP¥¦ouq`i¨)¡b jmiPjlkmbOa ®`p`r¿kp)oKq²km^)b ´3¶tKjl^¯1rsj{¥
k'wmr®`p1k'bO^)tujm^²k&tz®`b tzq)¢c^`ouw&©w'oup1k'r¡q)~st¹iubOw$9Å*<¦ª7g1r¡q)n	br¡k'j3¨¡bjmiPjlkmbOa*j{k'wmpnkmp)wmbZj3tuwmb­ubOwmi
jmra7rstzwxk'ok'^)tHkoz±8g`ÂIg`|/d 9ÅuÅ-<FPr¡k,jmp b	w&jx±Îw'oua km^)b3j'tza b)wmoK®`¡bOa bZtun&^k'r¡a bt¨)brsja7o11r¡¨)bZ
k'^`b/¨)bjmi1j{k'b	a oH§/q`b	wxap)jlkÄwmbOr¡qjlbOwlkÄtu¡c¶Á,jS±Îw'oua km^)tzkÄ¨)b:p` k'okm^`bwmoPozk®`¡o1n&°u§/^)rn&^ap)j{k
tujmo7®bw'bOjmr¡~Kq`bOtzqw'b	rq)jmb	wmkmbO¸ª
Âtzw&jlr¡kmb 9 <,rsj7t1bZnbOqKk'w'tu¡r£	bZW1rsj{k'wmr®`p1k'bOW¨)¡b jmiPjlkmbOakm^)tzk7p)jmbOjp`q?kmw'p)jlkmbZºnoKa `p1kmbOw'jkmo
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